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CHAPTER,I

INTRODUCTION

General Introduction

Television has become firmly established as a valuable tool tor

educators. Its uses range,froi something as simple and relatively

.

inexpensive as videotaping the school footballeeam prahtice on-a

backpack recorder with a hand-held camera to tfie sophisticated,
s ...

. .

. . --
.

. .
. ,

complex and deo&dedlrexpenslye productionsbroadcast over the.public

television network. Many academic disciplines at all educational

e els have resorted to the flexibilpty, convenience, and impact that
.

television can bring to the classroom.

Goodwin Chu and.Wilbur Sara= (lT) in their review of

i Atructional tele4sion research have come to this conclusion:

For one thing, it hasNbecome °Thar that there is
no longer any reason to raise the question'whether
instructional television.can serve as an efficient,
tool of learnini...the evidnce:is now siverWhelmin
that-it can and,.under favorable circumstances, does.

Thus, those involved in exploring how television can best function

as an instructional device need not be concerned with justifying ita
-w,

.use in education.- Its.widesOread acCeptance:and the scientific vali-
,

tion of its effective4ess have put that issue to rest. Rather, the

or
uestions now addredsingteachers; instructional developers, and

,
edia specialists fall into two major categories. They arc, first,

Chow can the quality of inStructionall, television be,improved, and

second., how can the us of instrUctOnal television be qxpanded:to

improve i

a'
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The lines between these two categories are not,rigid and

distinct, that is, improvement and expansion are interwoven. They

affect each other, for an expansion without

accepted or tolerated, by educators. In the

instructional television can be, enhanced by

applications.

quality will not be

same way, the quality of

a broadening of its

This study will have its emphasis on the second category o

expansion. It will be concerned with the relatively unexplored area.

of-using television as a medium fok achievement testing.

Background

The origins of this study begin with the "Science for the

Seventies" Project Coriducted under the supervision of the

Pennsylvania Department of Education from ],968 to the present. The

purpose of this proje f has been to design, dev4op, implement, and
- ! .

evaluate a program of elementary school science which emphasizes th

more recently develop d strategies forteaching science. The result

has been a program of instruction entitled "ScienCe bk. the Seventiee

(SFTS) whic4 makes extensive use of instructional television lessonS

in coithination-with coordinated classroom. activities.

I

e
In conjunction with this project, a,television test has been,-

produced to assess the comprehension of science prodesses in

elementary school children. There were three main reasons for the

development of this test.

err
First, there was a general need for a way to measure the effect

the SFTS instructional program had in comparison with existing



programs. The SFTS developers Were emphatic in this'necessity.

With all of these resources, there will also be
a means of evaluating the status of the elementary
school science program in a particular school or

school district. This evaluative procedure will

be capable of assessing a number ofdifferent
facets of the science. program,'

A school or school distria desiring assistance
in improving its science program could, then
utiliie this evaluative procedure to identify
its strengths and weaknesses. This diagnosis

could be used as a basis for p ascribing a

number of alternatives of r :ounces which could

be directed toward overco ng the deficiencies

which were identified. SFTS and Instructional

Television, "Phase II, roject Report, 1975, p. 2).

Second, the process roach to teaching science was emphasized

in one of the objectiv s of the Science for the Seventies program.

Followin: the broadcasting of SFTS oriented

televi d lessons, children in participating

clas ooms will exhibit a measurable significant

in ease in their facility in:the use of scien e

processes. (SFTS and. Instructional Tele ision

Phase I, Rroject Report, 1973, p.

hind, since the major medium of SFTS w s instruct onal tele-

II
it was a natural course of action that the instf went usedvisio

!I

to ev luate the ability of SFTS studentslto gtemonstrate

understanding of science processes be:presented over ire

Thus, early in the project it Was decided that

1 , i

A televised test will reveal increased student

competendy in the use of science processes an .

_attainment of aims and objective6 of SFTS. (SFS
/ A

Phase I,' Final Report, 1975, p.. 24).

4 ? 7' \
The>test, entitled the Television Test of Science Progesses

their

evision.

s.

(TTSPY, has been developed bypavid R. Torrence from the Test of

Science ProCesses by Robert Sher Tannenbaum. Tannebaum's original '4,

'10
r

.
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test has ninetyrsix items and was developed in 1968. It is adMini-
.

stered in a multi-media format-, A 35mm color slide stimulus is shown

which contain a realistic kepresentatiOn of objects, a table of data,

or a graph. In the test booklet, the visual is reproduced in black-

and=white above the appropriate multiple-choice question. Students
4

respond to the interrelated visual displays. and question and then

select.what they believe to be the correct answer.

Torrence (1974) had .several test* to choose from but decided on.

Tannenbaum's teat because it offered several advantages.

Of the available tests purported to measure
science processes, the Test of Science ProCesses
of Ur.qannenbaum was chosen because it was an
instrument whose statistical data showed it to

be ,a reliable instrument possessing face or
content validity. Also, the processes categorized
as subtets by the author were bcth general and

comprehensive. Most apPlica le to the SFTS
demands was Its visual prese ta ion mode w4ich
had implication for the tele is ion format.

(p."2).

The Television Test of cience P oc sses as developed by

Torrence is a forty item-mdl iple-cho ce test administered in two

half -hour sessions.

In4the firsehaif-hour,

are introduced to :the test, nstructed%on how to'fill_Cut -the

students watching the videotaped-program

answer sheet, and then answ questions 1 through 20. For each

qUestion there, is a visual display, the televiion narrator asks. the
r

'question, and the student chooses the correct Answer of the approp-
k

..,,, . - ,..:

riate multiple choice queStlon'in the test booklet, marking'his' \:-./

; .t

answe on ,the 'answer theet. The visual display 1.6 left on the screen

A

4



for an exposure time varying from 16 to 58 seconds which was.deter-
.

t-item time, study. ple,second half-hour,mined by Torrence in a'te

coverings questions 21 thr ugh 40, is conducte in the same

Appendix A contains the qu stions and information found in

booklet. In additionv Tor ence also develOped a Teacher's

I y
which familiariies teachers with the test and the concepts

it and gives them instructions:on

B contains the_yeacher's Manual.

5

fashion.

the test :

Manual

unaerlying

how to proctor the test. Appendix

By the spring of 1975, TorrenCg,,hadcompleted the following-steps

in the development of the TTSP: one, the question content of

Tannenbaum's test had been subjected to a panel of recogniied experts

on elementaryscience tyo determinelthe content validity of'the test-

,

as pplicable to interm late leve elementary students; two,

que tions deemed ap th experts had be rewritten
- '

so as

to have a readability addquate fat elementary students of thabove

levdl; three,, a pilot to

had been produced;'four,

avision t st and the associated pridtm4terials1

a'-pilot study had-been performed to ascertain

the appropriate te7t-item exposure time; five,. the videotape had been

edited to conform-to the time 'data; six, a second pilot study had
1/2,

been-conducted which exposed 'fhe test to a larger number of students*

ti) gather da&'for.-item analysis; and seven,, statist .cal parameters

had been established which enabled the item anglysia/to provide a

refinement of the questions 1:piroprising,the final form of the test

and the video production had been edited accordingly.

!If isAt.thispoidt'fhat;a broad exposure of the test to as

large a number of students awpossible is necessary, so that norms

12



for target populations can be ascertained. The test is scheduled to

be broadcast in September of 1975 over WPSX-TV, a public, television

station associated with The Pennsylvania State. University. The test"

will be broadcast during the day as part of the in-school service

program.

Need for the Study

This broadcast of the Television Test of Science Processes
.

over a public. television station in Septiember,of 1975 will represent

an innovative effort in education. While educators have used
a

televisibn as a medium for testing before, as will be discussed in

Chapter,I4 no instance is revealed in the literature in which such

a carefully developed achievement test has been publicly broadcast as

.

part of an in-scHocil service program to students over a.large

geographic area: Thus, if successful, it will set a precedent for

"both future administrations of the TTSP and the development and admini-

stration of Other television, tests.

The success of this bkoadcast,of the TTSPidepends upon close

cooperation of a large number of professionals in education. It is

anticipated that classroom teachers, elementary. school science

chairpersons, elementary. school principals, sthoolsuperintendents,

district designates of the educational broadcast council, central

management of.the broadcast council, and members of the -SFTS project

that had developed and produced the test will all have the Otentia.

to make an important contributioieto administration of he.test;

13



Considering then both e nature of the upcoming

broadcast of the test and the amount of coordination necessary

-
between the large number of thosb directly involved, it has been

recognized that there would be 4 'definite need for a system of

procedures and guidelines to insure an administration of the TTSP

free from the problems usually encountered in such a multi-level

cooperative effort.

4

Statement of the Problem

The problem then to which this study will address itself is

\

-.posed in the followingquestion: Can a model of administrative

procedures and guidelinei be developed which when implemented*wql

rest in'the successful administration of the Television Test of

_ Science Processes?

Significance of-the StUdy.

The develOptent,and implementation of-this model, if it,result5,

in a successful administration of the TTSP, will be significantifor

three reasons:, first, 'if this prototype is validated, it will set

an administrative precedent for both future "broadcasts of the TTSP

andthe development and administration of other television tests of

this type;second, it will provide Torrence with the data.needed to

derive dorms for target-populations; and third, the students

participating in this administration of the,test can be retested

at a later date for comparison purposes.0.0."
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Definition of Terms 40

The following terms are defined so as toprovide the reader with

their precise meaning in the context of this study.

Achievement test -- Awachievement test is an instrument

designed to measure informatioh acquired by an individual from a'

. -program or programs of instruction.

Broadcast television -- Broadcast television is the unrestricted

transmission over open air of:a television' signal which can .be ,

received by any standard television monitor. It it; Contragfd-With

closed-circuit television on which reception of ths'signal is limited .

.

to monitors dtrectly 'Connected to the transmitting.agency by

microwave or cable link.
. ',

Instructional television -- instructional television. is a
.

, v.,

J.

television programor a series of television programs, the, purpose

of which is to educate or instruct rather than. entertain.

Television test -- A television test is a.vidhal test predented

by use of television as a delivery medium.

Test administration via television -- TesChdministrationvia

television is e administration of a. verbal lest susinvelevision

to explain test procedures_ and, in some cases, actually present the

printed teshcquestions.

'verbal test -- A verbal test is ak instrument of evaluation

which assesses primarily by means of information presented in a

verbal or print format.

4
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Visu

assesses'

pictorial

9

Vfr
--- 4 visual test is an instrument of evaluation which

rily by means of informatiOn presented-in a visual'ar%.

t.

,Summary

As inStr 4tional television has beccife,firmly entrenched in, the

American educational structures its uses have expanded greatly. This

.

study will concentrate on one of.Oese expansions, namely test
,

. .

,

administra for using broadcait television as a medium. Specifically;.
.

it will'b concerne d' with the development and implementation of a

model for ditpistering the Television Test of Science Processes to

.

a large population of elementary hool students geographically
c

dispersed thr ughout central Pennsylvania..-

4.1
.
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'CHAPtER II

REVIEW OF THE LITERATURE .

Method ,

-

-Due to the 'innovative nature oftelevision,testing,. it was felt

that research on the topic would be. sparse and scattered throughout

the numerous journals and publications in the field of education.

With this in mind, a computer search of both Psychological Abstracts

, '--

and ERIC was performed using the descriptorp.television and testing.,
: _ -

.

.

1

.While this methOd produced many "hits" tot directly related to the 7

.

.

'topic of television used 44 atestingmedium, the following studies=

proved to be of relevance. They can.he grquped into three basic

categoriefw-namely, visual testing, test. administration via television

and tasting by television.

Visual. Testing

Gross (1969) lirgues persuasively more testing. a

by visual media. She points out that in-recent, years there has

been more--and more-emphasis on student learning by visual.presentation

but tests have remained locked in print. 'She concludes ,rat ,it i

unfair to the student to test verbally what-he'has learned visually.

The verbal'testing of visually presented, material

is often frustrating to the student and is not a

true measure of whathe actually knows. In this.

way, this verbal testing in the presence of visual

presentation stimuli is akin tO the older IQ tests

which are not a measure of genOral intelligence

but largely a measure of white middle-clasS

vocabulary standards. (p.



O

The wave of research in instructional film and television in the
,

1950's brought a pioneer attempt in visual testing. Carpenter,
.,

G;.eenhill and others (1954) developed a motion picture test for the

- f
Track Vehicle Repairman Course at the U., S.-Amry Ordn'ance School. It

presgpted'a series of situations which_showed a malfunctin, an

incorrect mechanical precedUre, or a parts identification or

relationshipproblem. After, pilot' g'the test with 316 'students,

Ugh reliability wasi.demonstrated and y concluded Aat:, .

Film tests can'be.practical to administer, . .

...

objeCtively scpred, and-mike it possible to
test areas 'of performance not amendable to paper:
pencil testing. (p. 54): 9 * .

r
Another' useto which film tests have-been,put is in psychometrics

1- '''

: .,

(Seibert and Snow, 1965; Seibert, 1970). Among the psychological

film tests developed are visual tests of long and short term memory

and various testa of the,principles underlying visual perception.

Curtis and Kropp (1961),190) copaucted an extensive series of

eXpIoratory research'in visual testing 'using slides."- Intelligence,

-achievement, vocational interest; and adjustment tests were all

presented in the visual projection mode. Variables 'tested included
----

. . .

1
, 4

intra=item exposure interval, inter-item exposure interval, items
,r

per exposure, audio-visual and visual item presentation, and item

difficulty_arrangement. These-studies were done with an eye toward

television testing, but the cost factor prevented any research in

. 'that medium.

Among their more important conclusions was that this type -of

visual testing was more "feasible for the administration of testsJ

13*
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of cognitive abilities" than for test of attitudes such as vocational

interest. (1961, p. 79).. They also noted that:

The projected mode of test administration'can
yield a greater coverage of tesecontent in a
unit of time than can the normal Mode of test
presentation. It would seem that for togni.--
tive tests°,test-taking time can be reduced
without sacrifice of mean, variance,-relia.,
bility or'validity. (1961; p. 79).

Another interesting finding concerned the value of the students

o

seeing all the items on a,teSt.in a once-only type of exposure.

The projected mode okadministration,increases
the'number of items which Ss attempt. Although .1*

this would be'expected on the bdsib of expOsing.-
all items to Ss, there'seems to be an.additional
advantage in that the pTocedure weakens the
'cautiousness' response set of some Ss,, perhaps
because Ss know that an item will be presented
One and only. one,' time and it. prevents persevering
on difficult items which appear early in tilt test.

(1961, p. 80).

stoker, Kropp, and Bagshaw (1968) reported no significant-

diffetence between's booklet version and-a projected slide version
.

s!( /

of the Occppationl-Interest Inventory -Test. 461 an interesting
.

reversal ;of this type of research, Hoffer (1972) found.t.bat the

ability to trouble soot television receivers could be as effectively

tested by using photographs, of the screen as -it could be actually

using the television itself.,"

Test Administration 'Via Television

Olt

Thc first uses to which television was put,in.educatiqn was to

simply transmit lectures from alessropM ostudio: Similarly, the

first uses of-television in'the realm of educational testingwas,.

simply as a delivery medidm,



Wbodward 0964) and Pensinger (1969) descrike ooe suchl"gystem

Which had been in use at San Josc State Collegesince 1959: Wheh

. 0

standardized test's, such as the Graduate. Recofd Exam, were to be

administerad,tonly oteperson knowledgeatle in the proCedures of the
\_ ) .'.

. -.,,

test was required. This persbn would descrlbehOw the test would be
, .

.. . .
.

.
. ., _.

'-conducted,tell how"to fill out the answet'sheet and give any other
'. -7- Iii .

.
,
....

--.

r r instructions from the .campus television atudio These instructions

would beThroadcast into several claiarooms containing approximately

thirty students and a proctor. The 'claasroois'were linked tewthe

.-

studio by'a telephone line, ,While the students were taking the-exM,

a clock showing how much time was.remaining would, be broadcast over.

the system.

Woodward strongly' emphasizes the advantage of such a system..

In conclusion; television testing offersa very
'real solution to the problems of testing large
groups with.panda54ized bxaMination§. Problems'
associated with large-group testing are virtually
eliminated: pewer directions are misinterpreted

,py the students; complete standardination is
achieved; 'a' smaller additionalprotessigpalStaff
.is required for testing. (k964, 1:38Y1,-

Diamond (1968) inhisokeview7of instructional television also

strongly-favors this method. _He points out that:

r
Ey utilizing an enlarged teating form, 'atudent
errors in filling out the required information
can be substantially reduced, at a savings of
hundreds of maRrhOuts requited for hand scoring
:In addition,.complete standardization ia.obtain

, able at the UniVeraiiy thelirat time,
thia,appioach was applied, student error in
completing the required information -- student
I6,;seat, and section-number -- was reduced by
80 gercent,(1968, p. S83).,

20
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Hqpkinsi'Lefever,vand Hopkins (1967) compared administration of

the Metropolitan,Sciebce. Test by either closed) - circuit television or

teacher. 'These subjects were 3,375 fifth,and sixth grade students

in twenty elementary schools.

The results showed no overall significant difference in .means for

either type Of #dministration. However, it is of interest to this

study- that those students in; large classes (approximately 70 students

scored better with TV administration of the test.

A lOgical4ctensitin of this use of televieion for testing is
'

:reportedby, DailftrA (1972) in her reyiew of presenting psyChology

courses over lpsed-circuit teleViiion at the University of Akron.

.

:s She describes system by which the printed questions,themselves,

were brbadcast._

"'

-Multiple choice-items are typed on 5"x8" green

note cards using an rBM Selectric typeRriter with

drator type. Questions are carefully edited to

_fit a 3"x4" margin on the note card.. Ina tele-

viSion test, these test,items on the carab are

projected over the TV,reCeivers. Each item iv

shown for 46 seconds and read by the TV lecturer.

At the end of the test each item is visually shoyn

again for 20 seconds. This_ ,second projection gives

the student en"opportunitY to check or change:,his

anSwers: Test questions are not read by the

TV lecturer on the second projection. Then.the

answer sheets-are collected and the test4tems

projected Tor the thir'etime with the correct,

answers provided, -This third. projection gives.

immediate feedback'hnd 9inforcement to the

.etudents.iIn a 50-minute period, a total of

30 multiple- choice items are projOted three

ties. (1972, pp. 186-187).

.

Dambrot reported that, ioitially;stuAents in the course reacted

quite negatively to this type of test. After some-modifications,
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among them reducidgothe number.of test items and improving the quality-

of the graphiCe-and videq, the student attitude improved to the point

where 76 percent of the s

testing.

nts were satisfied with this methe4 of
1

Two studies have shawl the classym teachef to be a significantly

better test administrator. Munger (1972) had the Gates Reading SUrvey

test administered over closed-cir uit teleV iliofi and by4classroom

teachers. She found higher re ding scores,for the stud ents, in the

'latter group. Hegstrom and Phillips (1973) used both a television

narrator and classroom teachers to administer two-specially prepared

tests of reading assessment.. They also'found a significant difference

in 'favor of, the claderdom teacher. This suggests the possibility that

-
tests of reading akility do not apt well to adtinittratifin over

television.

Testing 'by' Television

Testing by television is a hybrid_of visdal, testing and test

administration via television. The medium is used not only'as,a

delivery meghanism bfit also as an integr 1 part of the testing' process.

While pot truly academic:tests, two re tively Well.:knoin early

examples 1:4 this type\Tf testing were the Nationl Driver's Test

presented by CBS-TV n the middle 1960's and the tional .Citizenship

Test. The format was t ical for'tests'of this gente `short

scene or demonstration was shown and then questions.were asked

concerning it Alper and Lei found that persons ,whoihad



viewed the National' Citizenship Test performed significaltsly better

than non-viewers ion a true-false questionnaire cgyering the informa ion

if-.`

presented on the test both one month and six months after the tes .

Fargo, et al., (1967) administered the Peabody Picture Voca ulary

Test (PPVT) by television. The parallels between the PPVT add/the

Television Test of Science Processes are striking. Both are achieve-
_

ment tests for elementary school children which began as visual tests

administered individually by projected slides and_ then were adapted

for presentation over televisidn. Therefore, it is particularly

interesting to note that when the PPVT was administered_ to third and

fifth grade children at the University of Hawaii Elementary School,

no significant difference was foudd between an administration to. a

group by television and a one -on-one- 'teacher to pupil adMinistration.

The researchers *also pointed out that the'TV.test had.sgveral

advantages; It was more economical in time and personnel (2 1/2 man

houre,per student using TV, 25 man-hours using individual

adellinistration). TV could make the test more uniform, and thus more

consistent and reliable, by using one narrator/test administrator,

and alsO by repeating the same videotapeat different times and in

different schools. Also glasses would 1bt be interrupted for

individual administrations.

Two other studies have compared a television test with the 3

former mode of administration. Graham (1971) describes how a diag-
.

nostic test in electronics making extensive use of schematics and
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diagrams was codverted from a five-screen slide presentation (one.

each for the stem and four alternatives) to a television test. No

significant' difference in scored was found between these methods of

presentation. As the author.00ints out, the five-screen.slide

version had the advantage being'able to display the stem and

alternates simultaneously, but the television test,was much easier'

to distribute and ad mister.

Stallings ,(1972)--compared televigiOn and audid-presentat" ions of
-

the MLA French, Listening Examination. Once again ; - there was 410

significant difference in test scoreS. The advantage here would be

with the television-test as a source of non - verbal- cues -from the

speaker.

Another'use
,.-

television.testing of-second- anguage skills is

described by Thomas (1 75). It is ,a pureli visual test. The

-television screen is divi d into quadrants, each presenting a

stightly difterent drawing. ese d awingslare also reproduced in

1°
\

the test booklet. A sentence is read in thesecond langUage and

the student places a checkmark in the corner of the picture that

depicts thesentence hest.

A bit of informal research was carried.out during the administration'

of, this test when there ,was a.power loss in several, classrooms and the

sentences had to be read orally by the test proctors. Analysis of these

test scores showed there was no significant difference between these

and the classrooms t at-had received the TV test.

2'1



Taggart and Moore (1972) rep rt -on in interesting use of tele-

vision testing in the language ia oratory:

`Of videotaped situations playedon a IteleVision monitor', heard the

language being spoken over headseth.,-'and then responded orally to

, -

questions on the scene using alcassette recorder- At the'end of 'the

test, the audio cassettes were collected and graded./ Each test was

18

Studenta,watched a seriedl-

30 minutes long and contained three situations and a total of 50

questions.
-

The situational type testing popularized, by CBS his also been

used by other educators. !Project NuTEx ILandis, Masonis, and toye,

1971; Masonis, 1971) attempted to improve the National Teacher

Examinations by creating tIo television tests. The first was ,a

%multiple-choice verbal test. .
It was found to b- e statistically

. invalid.

The second test displayed various claSeroom situations and-asked

questions.on each Unfortun

test was-covered extensively,

it was piloted.

tely, while the construction of this
9-.

o report was made on whether
a
9r not

Examples of situational testing can,be'fOund'in indUsttia/-.
. .

training and medical education. Ford Motor'Company,(Deimel,, 1975;

Sundt, 1975) makes use, ofit in their sales training.videocassettest

A situation involving a salesman and a customer is displayed andthen

the viewers are quizzed on the appropriateness of the salesman's '

actions.. These.prOgrams-are reported as having been quite well

received at the dealerships..



The Ietwork for Continuing MediCal Educatiop.(NCME), supported'

1* a drug company, distributes videocassettes to doctors for a fee.

_These bi-weekly'programs provide updates on medicos; information. One
,

method, they use is informational and.situational "self- assessment"

quizzes in each videotape to incre e "physician involveme "-

(Jacobson, 1975). The NOME has als produted the "National Antibiotic

Therapy Test" and distributed it to 370 hospitals and medical schools.

For each question on the test a clinical-situation is presented and

then a choice,of four drugs is given. There is a patIse for the doctor

viewing the videotape to make a response;:then a panel of expert's

.\
discuSs the pros and cons to etch answe Educational,and In ustria/

Television (1976)/ report's that nver 3Q,000 Physicians have taken the
. .

test in the past two years..

Summary

Most importantly a review of the above studies shows Oat

television testing has great potential for educational evaluation.

When-conStructed with care it is 4s effective as normal - classroom

administration of verbal testing and it offers several advantages

implicit in the medium.,.

First,.it can exPand.the-quality and scope of current test

capabilitis adding,v1sual, elements to the test. The need for

4. visual testi g-is becoming more apparent as our culture' becomes

more visually oriented.. In addition, television testing can present-

.

situational ments which Make the test a much more sensitive

instrument to assessing the judgmental abilities of its audiendk.

2
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SeCond a teleYision.test recorded on videotape' is inherently

k t

,a standardized test: 'It'cpn have repeated 'exposure with no variation

in items, presentation method, and pacing.
1

Finally, a television tesC can be extremely cost effective as

seve*al of the studies have demonstrated. There can boa considerable

decrease in the man"hours required for administering and proctoring

the test. As a result,'a test can be exposed to a larger student

'

populatiod with the same number of professional staff.

The studies*did not offer-much insight into the development of

a procedural_model-for the administration of the Televisionliest of

Science Processes, however, simply because no studyhad developed'any

such procedures which could be applied'to the'.upcomlng broadcast. In.

addition, Most of the studies had been.Conducted W.th populations:of

under 500 subjects, while the TTSP had the promise of a much',1erger

group. ThUs, it was apparent; that the model deyel9ped and4Mplemented

for the TTSP would, if the results were successful, have decided valt&

forfuture'adminietrations of,theTTSP and other tests administered

over broadcast television.

27.
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CHAPTER III

PROCEDURES AND DESIGN.

Introduction

The problem 'of this-Istudy as defined in Chapter I, was to

desivra procedural.mOdel for the administrati.on of a visual test

over broadcast televi;3ion which, when Implemented* would result in

a successful administration of fthe Televidion Teat of Science

ProCesses. The TTSP was scheduled for broadcast over,WPSX=TV, a
qb I

public televisiop.station in September of 1975, Since'a review of

the literature produced no'information or guidellines on theAdmini-,

stration of this type of. test, it was realized that the model would

have to be developed from a detailed analysis of the problem and

wouhave implications not only for this first roadcast of the TTSP,

but also for future administrations of this test and other television

tests. What follows then is the'analysis of the problem, the

development of the model, and the design for the implementation of

the model, to' the upcoming broadcast of the TTSP.

Analysis of the Problem

The TTSP is a standardized achievement test which has been

scheduled to be administered Over broadcast television to a

potentially large population of intermediate level elementary school

students in September of 1975 to assess their knowledge of science

processes. The first step in the analysis df the problem is to

23-
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divide it into sub-problems whichdre identified by posing the

following questions.

1. How can the elementary schools within the broadcast

range of the television station be informed of the

upcoming broadcast and encouraged to participate?

2. 'How can those elementary schools that desire to

,participate be identified?

3. How can the test materials, that Is: the test

booklets, answer sheets, and teacher's manuals, be

distributed to the appropriate schools?

4. What methods and procedures would be necessary to"

insure that the individual classroom teachers are.

knowledgeable in the proper manner of filling out the

answer sheets And other proctoring information?

5. How can the test materials be -returned to the

administering agency?

6. How can the answer sheets br scored and the resultg

es
interpreted for and distributed to the partIcipants?

7. What methods can be developed to evaluate the

procedural model developed for all of the above ?,

Taking these quektions into consideration, the next step in the

analysis is to build a viable framework to seek solutions to the

sub-problems they represent. An examination of the issues raised by

these sub-problems yields three distinct areas of interest.

the first area that muse be considered is the identification of

those institutions which will take part in the administration of the

23
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test. Those whom the test administrators think, would be interested

in participating have to be informed of the upcbming event, they

"--have to be motivated so they will want to take part, and those which
4

indicate a willingness,to participate have to be identified.

The second'area is a matter of logistics. The test and associated

materials have to be distributed to the participating institutions,

specia;'instructions have to be given to those 'serving as classroom

proctors, and administrators of the test the test is then administered,

and all test materials have to be collected and returned tb she

administering agency.

The last area is concerned with evaluation. The tests must be

scored and the results interpreted. These results with the appropriate

interpretations must be distfibuted to thosewhd took, part. Finally,

the administration of the test itself has to be evaluated to identify.

procedural flaws or poor administration practices that must be

corrected.

By isolating ttvarious-sub-problems into one of the three areas

.1 of identification, logistics, or evaluation, it noiihecomes possible.

tobegin the development of the model of procedures for the admini-

itration of a,visual test over broadcast television.

Development -of the Model

The model 'developed to admibister the TTSP is.depicted in Figure)

1. 'Its purpose is to provide tkle outline of 4 sysi00 of procedures

that, if adhered to, will result in the successful administration of

,

33



STAGE*I: IDENTIFICATION OF TEST POPULATION

Function 1:
Publicize Test

Function 2:'
Solicit Interested Institutions "ak

Function 3:
Identify Participating Institutions-

STAG

.

II: IMPLEMENTATION OF LOGISTICA), SYSTEM

Function 4:
Implement Materials Distribution System

Function 5:
Verify Proctoring Procedures

Function 6: --

Present Test

Function 7:' \,

Collect Test\ Materials

STAGE III: 'EVALUATION OF TESTING PROCEDURES

!unction 8:
Acquire est Results

.4.

Function 9:'
Distribute Test Results with Interpretatigns-

Function 10:
Evaluate Test Administration

Figure 1: Model for the Administration of a Visual Test of
Achievement Using Broadcast Television as a Deliery Medium'

31
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7
a.yisdal test using broadcast television as a delivery medium. Both

its stases and functiOns correspond closely

in the analysis of the problem.- Each stage

light of the particular requirements of the

The first stage, identification of the

Be critical to the success of the project,

tary school administrators and teachegs are

with a test

to the areas identified

will now be discussed.,in''

TTSP.

test population, would

Essentially, the elemen-

going to be approached

they have not been exposed to before and, in addition,

a test whichis to be presented by broadcast television. Due to

these innovative aspects, the information pUiiliclzing.the upcoming

broadcast of the test and the methods used sp'invite the

participation of the various elementary schools will have to be

designed for maximum effectivenebs. This will rtsult,in a test

population large enou h to derive norms fog, target populations as

required by:Torrence.

Design Por Implementation of the Model o the Administration,,of,the

TTSP

The next step in the procedural design is to take the mod 1

derivtd from the analysis of the problem and apply it to the dev

.lopment of specific procedures for the administration of the TTSP.

The specific procedures derived from each stage arld function, of the

model will now be examined.

32
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''STAGE. I: IDENTIFICATION OF TEST POPULATION

4 f Function : PUbliciza Test

Function 2: Solicit Interested Instieutions

Function 34.Identify PartiCipatine...Institutions.

Figure 2: The Model, Stage I

Stage.i: Identification of Test Popidatiom

DUring his pilot research described in Chapter I, Torrence hart\

established'readability of the TTSP at a fourth-grade level. On this

basis, it,has been decided that the projected test population should

fifth-grade students: Since it would be early in the schoolpyear,

they' ould have the reading skills adequate for the Comprehension of

test qu4tions.

What needs to be done, then, is to pdblicizejthe test to the

elementary schools within the broadcaSt range of MX-TV, invite and

encourage their -participation, and provide a means for identifidation

of4those willing to participate.

About seventy ardent of those schools are members of the

Allegheny EducatiOnal Broadcast° (AEBC). The AEBC is an

instructional:_ television school servideZiency which has as its main

function ehe acquisition and broadcast of lorstructional television

progriis for classroom ese. ,There would be several advantages .in

working cooperatively with AEBC,during the implementation of Stage T,

33 ,
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First, as mentioned aboVe, the majority of. schools ifi.the WP$X-TV
:

viewing aiea'are members. Thus, by working.throue the agency, a'

signLficant number of the area schools can be reached.

Second;WPSX-TV haS been allotting'time for the broadcast of
-

programs acquired by AEBC. Thus, AEBC has a working relationship 4.1ith

both the station brOadcasting the TTSP and the schools that are

potenti91 participants.

/Third, AEBC has been presenting the "Science for the Seventies"

television lessons. Thus, the member schools arealready acquainted

with the parent project and, as a result, ,would ptqbably be receptive

to the TTSP.

Finally, each member school district or school dppoilits-an AEBC

District Desi gnate, ;1st:ally a teacher: The designate functions as a

liason between AEBC and the school district or School. 'Thus, this'

Person could serve.as.".4 toOrdinator or the TTO'at the school level.

With all these factors taken into consideration, it is

concluded that the.implementationefthe *del can.be greatly
1.\

facilitated by working wit AEBC. With this in mind; the,followin
. .

procedures are specifie d:

Function 1: Publicize Test. The Exe6utive Secretary of-AEBC

should contact each member sChoolrdistrict or

school by letter. This letter will publicize

j.

'" -the test by giving the dates and times that the

test willbg broadcast: ,Another Channel is

the AEBC Utilization Conference which will,pe

4

.
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held on August 26.' Since 'most District

Designates will be in attendance, a presentation

should be made-to.further publicize:e*,test. "In

addition, this presentation can rgIteriite and.

reinforce the information contained in the intro-
.

ductory letter and provide the designates with'

the oppOrtunity to see.portiona of the test and

ask any questions.

Function Solicit Interested Institutions: Once again, the

letter,from the Executive Secretary and the

presentation at-the Utilization Conference can

solicit .0atticiPation-by explaining the back-.

round and rationale-br?be test, and by

delineating the benefits of taking art.

Function 3: Identify Participating_InStitutiOns. The letter
. .

. ,

1 A.

, from the Exec}itive
_ Secretary can also 'identify

....,._ .':1 . ...

, those willing_to,participate by giving
.,

.

, instructions on how to.ohtain test materials
.

.

2

by a cut -off -date.

`Stage II: Implementation of Logistical System

P.

A methodical system has to be created to distribute the test

boOklets,,anSWer sheets, and teacher's manuals to the participating

schools Adentified in Stage I. The classroom teachers. have to be

informed of all proctoting'procedures, and, after the test has been

^..
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IINPUMENTATIO0 OF' LOGISTICAL SYSTEM

4.

Function.4: Implement Materials Distribution System

1

Function Verify Proctoring Procedures

Function 6: Present Test

Function 7 Collect Test Materials \\

Figure 3: The.Mod4, St ge II

tig.-e a all test materials have to be retu ed. 'In keeping with the

principles of --simplicity and efficiency u erlying,the development

of thi stage,the-folloAng_prticedurds h d b &en devised.

F nction 4i 'Implement Materials Distribution System. When:'

the'schools registered with AEBC to take the TTSP,, .

\
they could at the same time request the approximate

number of printed test materials that they require.

.
, x Once the cut-off-date is reached,'regiatrationfor

the test will be closed, a master lidt compiled, .

and the printed materials will be mailed to the.

appropriate school districts'Which will- have the

,re onsibility for distribution to the individual

schools.. If an indivj.dua school is participating,

the would receive the materials rectjy:- tbntac

36



by telephone, will be made to insure that the

material have been received.
,s \

Functio 5: Verify Procuring Procedures. General details/oft

30

1,

taking the test and. filling WIC the answer sheet

are covered durin the opening moments o f Part I

of the test and in khe Teacher's Test Manual

developed by Torrence (Appendix B), which will be

among the materials mailed. However, more specific

instructions will be necessary. The Students/

names have to be penciled in on the answer s eet

so it can be returned to them for Part II of he 4

test and the name of the sch of district has o be\

placed there also in case an. of the answer sh ets

tre tixedIup befdre they can be scored. These
P

! , "

additional instructions can e gitien during th

telephone check of materials received.

Function 6: Present Test. Because some.schools wis ng to.

participate might not be able to take the test

on the scheduled broadcast dates, it should be

acceptable, if theY.videotapethe test for admini-

stration at a later time. Only two' conolitions,should

be imposed -- they will have .to pfoNAde the videotape

,

on their own equipment and they will have to

',administer the test and,return,the other test

materialsIby a cut-off date: Ifje-Aliticipated



--, that thiS option should not yield;any impditaM't

differemees'between those-who chosb tO.videotape.

for a later playback -land those taking the test I.

\ , J

when broadcast,
:\,

--,,,,

Function 7: Collect Test Matgrials. The printed test materials,,
. .

can be mailed back to AEBC after the test's

administration. The _answer sheets should be

separated from ,the other materials fOr scoring.

STAGE rII: EVALUATION OF TESTIN6NPROCEDURE§'

I. FunCtion El,: .Acquire Test Results

Function Distribute Test Results with Interprefations

.`

Fun tion10: EvaluSte,Test -Admin ration

Figure 4: The-.,Model, Stage III

ures-

some di icult Ones. Th ,difficulties exist because the return of
',

,
-,

test s
,

the partic pating inst, itut4ons will be a sensitive' u
.

Evaivatiom of.TeStin

O

td stage of the model presents some- easy decisions and

N\

matter a d must \be handled, elicately. The 'TSP hai never been exposed

'to a grouP of-t size that s-anticipated norms have not been

established; and, thus, the opportunities for,misintetpretaon of, the

'results nay be great. It would beunfortunat further'deelopment-

I
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of the TTSP is hampered by a misunderstanding of-test results by one

Or mote participants.- These factor's lave led to the adoption of the

following procedures.

Function 81 Acquire Test Results. The answer sheets wilL be'

coded and scored by Examination Services.,

University Division,of Instructional Servi4 , The

Pennsylvania state University.',The SFTS project
7

has used this.service in the past,with satisfaction.

Function Distribute Test Results with Interprg ations. -For

0 purposes of this-pilot large -scale roadcast-, the

i.

only results sought will be'the overall mean fol.',

. _

the entire test, population and tie Mean 'fc, eachi. . . 1

,

School district or, school. If any school district
_ .-.

. , d
. ,

, - .
,

-,,,Ce.t.aChool wishes to break down t

,

he results any \ ,

further th y will be supplied wit their own ans *er

sheets and test key, so that they will be able ti
Is- .

determine individual results if,kheY wish. These

VV

results mean and schoOldistrict mean

Will be, made known only to each individual

participating school district or school, that is,

\ no other participant would be told 'What..Another'

,`school., distript or school bas.scored. Also, all

test results' will be provided with-the appropria

interpretations. Misinterpreted results'would be

worse than no results

, - ,
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Function40: Evaluate Test,Adminfstration. To/assess the

.

impagt and value of this fj.retlarge-scale.

(

33

administratiqp of the TTSP, a follow-up question- .

naire will be designed and mailed ouafter the

test has been given,to the classroom,teephefe:'
A

`participating in the aamiilratiOn. It will

net only indicate the afikive reePetWeS,Ot

'
Summary

"1

, . , .

. 1

:,
1

the teachers; but also pro Aata on such.

iriformation ae size of glasses, whether the tele-

vision receime1400 pr et mono rome, the

quality- of 'the reception! and ip on. The results.

of ihis quesuion sire shal be combined with the

impressions of project planners and others
,

.

,

. N,
to evaluate the roject's successes and fails.

r

.

A. review of the literature pto aced no u eable gu6eeline for the
, -

problem
C,

addressed by the study, nambely the development procedural

model for the adMinistratien(of a viAua test over broadcast television

and the implementation of this model 'to the admieistration of the

Television Test.of Scien6e Processes. Ind this chapter, then, an

analysii of the problem, was performed; from this analysis a madel_

was developed, and this model was applied to the TTSP which resulted)

in the development of specific procedures for Implementation.
A

\

0
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The problem investigated by'ttis'study.was the development of a

CHAPTER IV

EE ULTS F THE IMPLEM ATION OF THE MODEL
. -

procedural Model for the'administiation of a visual test over

broadcast television and'the implementation of this model for the

administration of, the Television Test cif ScieneePiocesses:--A

review of the literature produced no administrative guidell es \t f

,valde, so an analysis df the problem was undertaken and from jt a

, \t'

model' was developed. This model Was then applied to the coming

broadcast
\..

of the TTSP and specific procedures were derived from it.

%.

This chapter will describe in detail the implementation of the-

\
procedures and what occurred as a result, using-the stages and

Pfdnctions of the as an outline for discussion.

Stage I: Identification of Test Population

Function 1: Publicize Test.

Publicity for the test was generated by, a letter. Thiswas

P written by Mr.-Will dlim Barnt rt of.AEBC, dated August 14, 1975, and

addressed' to superintendents of member school districts and district

(

designates (Appendix .0. In addition, a presentation was made to the

I,

sr

district delegates during the AEBC UtilizaLon.Conterence at University

Park, Pennsylvaniaon August 26. Both of these activities were also
o: .

utilized for Function-2.
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Function 2: Solicit Interested Institutions

Barnhart's letter also' solicited participation by explaining the

procedures of the test, the reasons behind it, and how each school

would benefit from taking part. He referred any questions that

school officia,s might' have to the upcoming AEBC Utilization

Conference.

The presentation at this conference on the TTSP encouraged

'participation in the following manner. The information contained in

the Barnhart letter was summarized, the opening moments from Part I

of the TTSP were shown along with the test booklet and teacher's

manual and questions from' the floor, were answered. One concern
, .

expressed as whether it would make a
.

difference if. the test were

= viewed in color air_ monochrome. It was explained that the test and

the visuals for if had been designed with this in mind and'that it,

shouldn't make any difference, Other questions also concerned tile

developmedt of the TTSP itself. Some'delegates wahted figures on

reliability and'validity which were unavailable at,that tine. Others

expressed'the opinion that the TTSP was at a reading level above fifth

grade. With -the latter in mind, some of the delegates wanted to

know. why the classroom teachers couldn't read the alternative answers

to their students during the test.

All questions were answered making use of availabIEInformation.

. 1
While some delegates seemed to be dissatisfied with the replies they

*II

had received, the'majority.expressed interest in the upcoming event

and several delegates confirmed that their school districts would

.participate in the test.
, .
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The final method used to solicit interested instructions was

personal coOtact, either by staff, members of AEBC or the SITS

, Prorect. In several instances this proved to be a most influential

,factor in an institution's decision to take part.

Function 3: Identify Participating Institutions

Institutions, evidenced their desire to participate by re uesting

test materials. Instructions on how to do this were include in the

Barnhart letter'and reiterated'at the conference presentation.

Between late August and September 8, which was established as

the cut-off date for requtst,. fourteen school districts indicated

that they would participate in the test. An additional two public

schools and three parochial schools also indicated their willingness

to participate. table 1 contains a list of the school districts and

Individual schools that took part in the TTSP project, the number of

tests requested andthe number of tests scored. Figure 5 shows the

geographical distribution of the schOol diAtricts and individual

schooln throughout central Pennsylvania.

Stage II: Implementation of Logistipal System

Function 4: Implement 'Materials Distribution System

The various school districts or individual schools requested

materials by contacting AEBC either by letter or telephone. These

requests were forwarded to a staff memberof the SFTS Project 14%

then compiled a master list for distribution of materials which were

43



37

then mailed. This proved to be a source of difficulties, especially
\

if the requests were made informally or by telephone. In three

instances, due to delays in either receiving or forwarding these

requests, the test materials would not have been received in time if

;mailed, iNe.had to be brought to the appropriate schools by car.

Teacher's%nuals were distributed as requested, or if no

specific number was supplied, in the ratio of one manual for every

twenty test booklets and answer sheets. Each package sent out to the

schools, then, contained the number of test booklets and anawer sheets

that had been requested and the appropriate number of teacher's manuals.

Function 5: Verify Proctoring Procedures

A telephone check was made shortly before the broadcast of the

TTSP with each school district'or individual school to insure that

the test materials had been received. In addition, special

were given and any questions about, the prbctering process were

answered.

These, telephone calls proved to be troublesome and time-

consuming. Elementary school teachers and administrators can be very

difficult to reach by telephone 'during the school day and leaving a

message does not insure that the proper information will be received'.

Function 6: Present Test

The test itself was broadcast twice during the third Week in

'September according to the following schedule:

4 4
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TAW).

SCHOOL DISTRICTS AND SCHOOLS PARTICIPATING IN THE TTS'

Number of NuMber of
Name and Answer Shgets Answer Sheets
Location 'Requested Scored

Altoona,Area School District
Altoona, PA 16603 . 900

-
750 -.

,-

Bald Eagle Area School District
Wingate, PA 16880

-Bellefonte Area School District
Bellefonte, PA 15823

Berlin Brothersvalley Area School District
Berlin, PA 15530

Brookville Area School District
Brookville, PA 15823

Clarion- Limestone Area School District
Strattanville, PA 16251' 125 P

Curwensville Area School District
Curwensville, PA 16833 , .145

266

280

81

Indiana Area,School District
Indiana, PA 15701 355

Lock Haven Catholic School
Lock Haven, PA 17745 25

Northern Bedford Area School District'
Hopewell, PA 16650 115

Punxsutawney Area Sdhool District
Punxsutawney, PA 15767 150 ,.

St. Francis School.
Clearlield, PA 16830 22

St. Peter's SchooI. -

Somerset, PA 15501 29
, ..

Shade Central. .City Schools
Cairnbtook, PA 15924 85

245

233

190

.82

138

318-

21 '

104

133

21

25

83



TABLE 1 (cont

ndNameand
Location

. Number of
Answer Sheets
Requested

- Number of
Answer Sheets

Scored

Spring Cove Elementary School
Roaring Spring, PA 16673 155 149

Union Area School District
Sligo, PA 16255 100 82

Warren County School District
Warren, PA 16365 650 450

Westmont Hilltop Area 'School District
Johnstown, PA 15905 - 280 172

Williamsport Area School District
Williamsporti-PA 17701 240 209

Part I -- 9:30 a.m.,.Sepiember 16
Part II-7 9:30 a.m.,'September 17

Part -I -= 2:00 p.m., ~September 18

Part IITu 2:00.p.m., Septembee19.

Approximately three-quarters of the participanEs took the test on

these dates. The remainthg'quartei videotaped the test-and took it

at ajater date with the understanding that all test materials had

to be.returned to AEBC for scoring by November15.

Function 7: Collect Test Materials '

-Each school district or individual school
,,,

was, reslionsible,fpe

. .

mailing the completed.answer sheets, test booklets, elnd.teacher's
, .

\
4

-

.9

.40
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manuals backto AEBC. 'All of the testmaterials,distributed were

received by the cut-off date:

Stage III: Evaluatiowof Testing. Procedures

Function 8: Acquire Test Results t .

.
. ,

. .

Ofithe approximately 4200 answersheets distributed,over 3500

Were completed by students and received back fot-sor'ing. Approxi-
,

-mately 50 had to be discarded because the student had not b n able
r'

to-take-one part'of the test due 6 absence. ,Some 'schools had not

.
,

,-
'received-enough answer sheets,' so they had' used'photocopies;for

CP ,
, veeeral,groups of students. Asa result, it was necessary to

4,
As.a

.
_ . . ,.....

. - .

transfer each student's answerSO anYariginal answer sheet.

- /
. .

The answer sheets were aOrted, and _then jorought to Examination

Services, University Division of Instructionat Services, at The

Pennsylvania State. University fbrcoding and scoring. As planned,'

an overall mean.and amean for each school districeor school was._

obtained, The total number of answer sheets scored Was' 1,479.

Function 9: Distribute Test Results with Interpretations

Sintehir. David Torrence had d veloped the TTSP, it was Betided

that he should have the major role

with the accompanying interpretations. He sent to each school
.

district or individual school a letter L4questing further information

,which would aid'him in determining-target population norms (Appendix D).

distributing the test scores

In this letter, he also explained his responsibility in making the test

f
4 8
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results and the approPriate"interPretations available to them.

`Alter receiving their repliesand 'establishing the necessary

norms, he reported to each individual pAiicipant the appropriate
. -

scores with interpretations.

Function 10: Evaluate Test Administration

42

Approximately two weeks after the broadcast of the TTSP, copies-'

of the "Teacherls Survey", which contained 13 multipie,Choice nuestions,

were sent out to those. serving as'test. coordinators in each school

districi'or school for distribution to, the classroom teachers. The

number of questionnaires sent put was determined brthe number of .

$

teacher's manuals which had be n requested.' With each was a cover
ry

letter explaining the purpose f the survey and
..

addressed envelope.

In total, 165`- surveys were sent.

returned blank because-the-number of

pArtWpated had.been overestimated.

a stamped self-
.-

Of these approximately' 20 w44.

classroom teachera..who had

The total number of surveys

'returned fog tabulating was 115 which is almost 80
V .

adjusted total. This high rate:of return reflects

on the strong- inperest the participating classroom

(I

percent,of th'e

quite positikrely

teachers had for

the TTSP: This interest was also reflected in the written comments ,

which had been requested at the end of the survey..

Table, contains the "TeaCher's Survey" .and ,the'

e

results. lfo the left of the actual questionnaire are tit() col

of figures. The digits
\

n the'. first column marked "N" are the number
. a .

49
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.

responses made for the choice lOcated to the right of it on the
y - d

_ _
,

'same line. The second column represents the individual numbers as,

a.percentage of the entire.resi)onse to the question.. In addition

to these figures based on-,the multiple choice responses, many

..revealing and worthwhile comments were also received.,An analysis,
.

of both yields several insights into the project.

'First and most important was the problem f television reception

which was not condaivet o good performance on the test. Note the

responses to questions four and six. NineteeP percent of those

responding considered the,tri eo reception inadequate and 30.

percent indicated that,iteciOi 'al difficulties were present throughout

the test. The disturbing con sion is Chat one child In five'took
- 4

the test in substandard condi ins. The written respondes also
. 4

reilectNthis. These prOble s oc urred during.both the open-air,

broadcast and the mideotnp d playbacks and were blamed on either

poor reception or incorr ce fsizing the screen on the television

monitor. The following" comMents reflect thiS:

, The receOtiofi of PSX-TV at our school is very
poor. This is both audio and visual. Several
times during both sessions the pictute and
sound would fade out for approximately-five or
more seconds...If it had not been for the poor
reception, ,I wouldwelcome having the test
televised again...

The.test will not be a fair"evnluation of -my class
becayse of theterrible technical trouble we
experienced...The television set we must use
1'9 inch portable, black,and white and the reception

was-very'poor...

5 0
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Television,tapewas ofAioor au,dio- video. quality...

Sometimes complete picture ,could not be seen over
'the Tirscreen",

Some off" the-icture questions% had the mostmportant
parts cut off the-bottom such as the scale of' Milet
when they too use it for measuring.

Other teachers indicated that there were too many students for

one monitor and those in the back could not distinguish relevant

47

aspects of the video\or that glare was a problem. The.average class)

size according tOPthe , questionnaire was.between 15 and 30, In,a group

of this size, to make the acute visual discrimination necessary, there

should be.two monitors.,
,

The results of'the survey demonstrated that the' distribution of

A. . , . , . .

,

test materials had been successful inthat a;er 90 percent of the
_

1 `. .
,

teachers received the Teacher't 'Test Manual. This figure may have been
...,

.

i

even higher, bUt there seems to have been some confusion as to --ihat-t,:_
, 1 /.

.

the manual was as indicated by one teacher in a written comment.

I am not sure that-I had the use of a manual.
I belieVe the ,test had a sheet of directions.

The inforrtion contained in the manual was generally tlellr

received: One again, the survey, indicates that only three percent

foOnd the manual's orientation, to the test inadequate, while 94 percent

found:the information it contained easy to understand.

firOmportant concern,with the teacher' was the level of compte-

hention of,the test. Th majority of those responding' (61 percen't),

Eelt that the TTSP wiet4-advanced fOr fifth ,graders, especially

those students with below- average reading skills.~
.:

N



These are some of their comments.

Ik seemed to'be t ,advanced for oui grade'''

students. Many said they guessed in answering,

I would like. to have my class takethe-tese at
the end of their 5th grade year einatead.of the
beginning of the year. A lot of the material
prepented on the test will not -tie covered until,

the end of the 5th grade' year.

Pupils of low level were having'difficultyWith'
Coordination of looking at the TV' and- listeOng,
then reading booklet's and markihg "their answer,
This type of test, t'felt, was suited for one level.

.

The teachers also indicated that motivation Was a problem foithe

student and in at least a few instances for theteachers,,themaelves.
, 2

the responses to Question 11 show thati68'percent of the'studnts, as

.

judged by their teachers, reacted indifferently. or unfavorably to the

.

This may be due to the'issues discussed abOve,4poOx reception

and perceived test difficulty, but there seems to be two other factors

A ,

zwhih, also nter into it as eiprested by this teacher.

: In my opinion the test wouldllave more validity.:'.
(a) do not tell the students the'test is non- ,^

graded.' I found several students, responding without'
-giving thought.or consideratiOnto the questions.
(b) more time for teacher,preparation. In other

words, perhaps the day, before testing.

Other teachers also mention t ese problems. One comment, in

particular, waa most revealing.

I was not satisfied with the reason we gave the
test. It has no'introduCtion, lit5le explanation,
and seemingly no relevance forus...As I tecall ,

instructions to the teacher -- little help was
given to motivate or explain the test.-

Despite the reservations expressed above, the overall response

to the TTSP by the teachers was favorable. In Ouestis:4 12 of the

5
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1 0

survey, they were asked t9, assign a letter grade to. their overall

experience with the TTSP. More thanthree-quaFters of the teachers

gave a passing grade, with 42 rrcent'giving either an "A" or a "B".

Also indicatdOof their positive response to the experience was

that slightly less than three-quarters wanted their students to have

the opportunity to take the test again, with 35 percent especially
..^11

favoring the mode of television presentation.

Summary

The.concern of this study has been Xhe development of a procedural

wt
model for the administration of a visual test over broadcast tele-

vision and the implementation of this model to the administration of

the Television Test of Science Proceses. Since a review of the

literature yielded no useful guidelines, the problem was analyzed.

This analysis produced a developmental model", which was then applied

to the specifics of the TTSP. This resulted in a schema of

procedures for each of the ten functions of the model. These

procedures were then implemented, as discussed in, this chapter,

resulting inthe administration of the TTSP'to approximately 3500

fifth-grade students in fourteen school distiicts and five individual

schools throughout central Pennsylvania, du4ng the months of

September and October of1975.

.*
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CHAPTER V.

SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Statement.of the Problpm

This study was Concerned with an expansion of the" applications

of television to modern education. Specifically, it dealt with the'

use of broadcast television as a delivery medium for a visual test

of achievement. The problem of the study was how a model for a

administering,such a=4*est over broadcast television could be developed

and implemented.

Summary

The test that was the impetus for the study is the Television

Test of Science Processes, a visual test.of achievement for elementary

school students. It was develbped by David Torrence for "Science for

the Seventies," a series of instructional units for elementary school-
, s.

level'science,combining television demonstrations with integrated

classroom Activities. The TTSP had reached the point in its

development whbte a large-scale exposure was needed to establish

norms for target populationi. .As a result, the test was scheduled

for broddCast over a public television station, as part of an in-school

serv*ce-program, in September of 1975.

Due to the innovative nature of this problem, a search of the

literature was undertaken to determine if a previous study had

established any guidelines which could be adapted for the TTSP

administration. The literature reviewed produced several studies in

57
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each of the three related areas of visual testing, test administration

via television, and television testing. From these studies it was

concluded that television testing could offer several advantages.

- Some of these were Visualization, standardization, and cost-

effectiveness. None of the studies dealt with testing situations of

the scope of the upcoming broadcast of'the TTSP, however, and

therefore had not developed any applicable guidelines.

As a result, an analysis of the problem was undertaken. It was

fiist divided into sub-problems for consideration. This resulted in

the development of a model consisting of the three stages of identi &i -

cation of participants, distribution of test materials, and evaluation.

The functions were identified for these stages. Taking each of these

functions into consideration, specific sets of procedyres were

developed for the administration of the TTSP. These procedures were

then implemented.

4-e

Presentation and DiseUssion.of the Findings

The application of'the specific procedures derived from the model

resulted in the successful administration of the'TTSP. Approximately

3500 students took the test and three-quarters of these took the

test on the dates that it was broadcast. The remainder took 'the

test by videotape at a later date. All procedures derived from the

model worked acceptably; however, some difficulties were encountered.

Each function of,the model will now be reviewed in light of the

experiences gained from this administration of the TTSP.

,"



52

Stage I: Identification of Tdst Population

Function 1: Publicize Test and Function 2: Solicit Interested

Institutions. Time limitations resulted in the combining of these

Tuitions. Both the letter written by the Executive Secretary of

AEBC to the area school districts and the presentation to the district

° delegates at the AEBC Utilization Conference resulted in an ample test

population; howelier, a wider publicity campaign would have probably

restated in an even larger. audience.
A A

Some problems were encountered at she conference presentation in

that the presenter did not have sufficient knowledge of the develOp-

4, mental aspect's of the TTSP and, thus, was unable to answer questions

of this nature satisfactorily. It is suggested that future presenta-

tions of this type should include a person qualifiedto handle these

questions. This would enable those teachers and administrators at the
,,

elementary school level to be more aware of the purpose and rationale,

of the test and, thus, be more fully supportive toward its upcoming

administration.

Function 3: Identify Participating Institutions. For the

administration of the TTSg, institutions that were going to

participate were identified when they requested test materials. Some

difficulties were encountered as'a result of this and will be

discussed in the review of the next function.

-

Stage II: Implementation of Logistical System

Function 4: ImPlement Materials Distribution System..° Since no

-formal system was established for requesting participation in the

59
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A

broadcast and test materials, most-of the requests were received on

an informal basis by AEBC and then forwirded to a member Of the SFTS
.

project who mailed. the test marials. This informality and the

-' forwarding through several people resulted in the delays mentioned
.-

in Chapter IV. Because of this, three improvements are recommended.

First,,more time should be allowed for the,sthools to.respond

j'
TTSP.: Since they had ato the'. invitation to participate in4th

time span of less than one month to re pond after die first letter;

compounded with the, staff limitations f these schools dwing,the

.summeer months; most reqUests were rece ved either shortly before the

closing date for requests or shortly after lit. This did not facilitate

distribution; but, fortunately, all-ie uests were accommodated.-

Second, requests:for TTSP test

sort of a standard7form.- This form wo

the number of rest booklets, answer shee

,

required, and th correct address to whit

would reduce great y, if not eliminate, r0.
\

informality,perequests, especiallythose\ b
.--

.finally, these formalized requests sho

party responsible for the distribution of te t -materials and should not

._.;

be forwa ed through any - other agency. Tois should eliminate a

\
delays between the receptiop of requests and heailing of materials.

s should be made on some

indicate date of request,

s and teacher's manuals--

they should be-sent. This

infOrffiatton due ,to

telephohe.

le'be returned to the

Another problem encountered in the meter alp 'distribution system

was that several schOols did not receiveenou
.

60

h answer sheets. Extra
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care should he taken and, if necessary, small over - estimations
-

should be made to insure that this does not happen because the

m a photocopy to an original answer sheet is/transfer' of answers fr

54

. atime-consuming process and introduces the possibility of errors in

theprogess which would reduce the student's score.,

4 Function 5: - Verify PrOctoring Procedures. A telephone call

to give special instructions is not sufficient. 'These instructions

should t pewritten, duplicafed,and attached to the Teacher 's

Manual. A telephone check shqrtly befoie the test is of value,

however,' to insure that the test materials have been received and

to answer any questions.

The ost-test survey indicated that two more improvements.could

be made this area. First, more care must be taken to insure that

ehe
f-

teachers receive the test manual in time to read it thoroughly.

It cannot be assumed,that this will happen just by mailing the

manuals to the district or school 44BC representative. This person

must know that the'materials are to be distributed immediately and
r

follow-up checks bhould,be maide.

-

The second problem area lies in the*fact'that some of the

teache s felt left out, in'that they did not understand the "why"

behind the TTSP. The test needs more than the.paragraph or two

introducing if in the current test manual. The early sections of

the manual should be revised and expanded to a fuller explanation

of the backgro of the TTSP, why and how it was developed,' what

/

the'TTSP evaluates, the benefits of the testing experience, and how
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it was developed, what the TTSP evaluates, the ben7fits of the

testing experience,and how teachers and students can derive the
/

most from this experience. A section could also be added on

motivating the students to perform at a maximum on.a non-graded test.

In addition, there may be a need or some fate-to-face meetings

between teachers and the person e behind the'TTSP to provide the

extra reinforcement of personal co tact. The above steps Gyre needed

to produce A teachervhd-is enthusi stic about the prospect o helping

to aaminister the .TTSP in the classr om-and whose attitude toward7
.

the test can do nothing less than to motivate students toward a

maximum performance.

Functienl,: Present Test. This is entirely under theconfl.o1'.

of the broadcasting station and the classroom teachers. Since the

survey revealed that too many students viewed the test in unacceptable
r

conditions,. efforts should be made in future test adMinistrations to

make the teachers responsible for repor5inp and eliminating any

reception probleqs.before the test is broadcaat, or at worst,.before

0
the actual test questions are presented.

Function 7: Collect Test Materials: Few 'difficulties in this

function were experienced. Nearly all the participating school

districts and individual schools were diligent and proippt in the return

of materials. Side, however, .were unsure of the procedures to be

followed, even though -they had received .0 telephone call giving these

special instructions. Once again,,this argues for the distribution of

all proctoring procedures, including special instructions,, in print form.
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Stage III: Evaluation of Testing Proceduries

'Function 8: Acquire Test Results. The only difficultl.es

encountered in this function,resulted from,the use of-photocopied ..

-answer sheets which had to be recopied. Other than that, tfwas

simply a. process of sorting, the answer Sheets and bringing them to

ExaminationiSetvices,of The Pennsylvania State University which

performed the coding and scoring.

/ t

Function 9: Distribute Test Results with Interpretations.
\ i

mentioned in Chapter IV, David, Torrence performed this function after

gathering information on each school in'regard fo location, grouping.,

..,

of lasses, and the type of science program-in use. With this infor-

illation and his extendive knowledge of the TTSP, he was able to

.provide the participants with the individual results and appropriate

interpretations

Function 1Q: Evaluate Test Administration This was 0 rformed-

:quite adequately by developing/a survey questionnaire and di tributing

it to the teachers and administrators who participated in th
)

experience. The provisions that were made for written res0Onses

proved to be very valuable, since many of these comments were

particularly revealing. This feedback functioned as a source of

constru6eive ideas for improving the administrative p ocesses.

Conclusions

1. The firselargeOscale administration of t Television,

Test of Science Processes was a success. Approximately.
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* ;

e ib

.3500 fifth-grade students'in schools thrbughou

central Pennsylvania' were evaluated by the .test.

This-provided Torrence with theonetessary (lets

for the establishmerit of norms for target populatichis:

2, Since-this administration of the TTSP, was suc es$ ul,

theitocedural model" that was'developed,and imple-

mented for this purpose, which was the Prbblem of this

udy, has been validated.

3. Since the worth of the model has been dei0opstrated,
,

it should be implemented with the auggested'revisions
a

in.the.future administiations "of the ,TTSP.

te\.Te model can alSo'be considered as a prototype that

is adaptable to thp administragons of other tests
'r. 4

Whenbroadcast television is used as a delivery medium.

57

*.

'Guidelines for Implementing the Model

Since the worth of the model has been demonstrated in the

successful administraifiin'of theTelevision Test of Science ProcesseS

over broafcast television, it is hoped, that others in the fields of

inatructionaI\technology and education will find it useful in future

administrationsof visual tests over broadcast television. This holds
o

not only for future administrations of the TTSP, but also for other

visual tests yet to be developed.

The first implementation,pf the'model, which hat; been the

ept6ect of this study, has proVided many experiences that have given

6i4
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milCh insight into ;he administrative procedu es involved. With
440

these experiences in mind, the following guid lines are offered for

.'the future implementation of the model. Once rin, the Model,

itself, will be used asa,fr4mework for the discussion.

/

Stage I.: Identification of Test. Poptgation.
$

Function 1: Publicize Test. Every ,resource available may be

c.

used to generate publicity for the upcoming broadcaat;nf the test.
. - ; ,,

.

,

.

Among the possibilities are notices in newspapers and educational'..

Gn

publications, promotional spots on educational radii') and television,
. /

/.

especiallY on the station that will be broadcasting the test,.and
. , .

presentations by the developers, of the test atpionferencts, workshops.

and.schools that are potential participants.

Besi1es disseminating general-information, such'as, the nature

of the test and the date and time it will be braadeast;it is also
.

important that determined efforts be made to insure that potential

participants are also AWate'of the purpose andrationale:of the

testa so-that they.maybemoreysupporrive toward it upcoming

2N,, .

0.

administration,

Tunction4a1 Solicit Interested Institutions. All forms o

'publicity generated in

Write.to call the test
a

should be the mainseil

genjunctionwit

Function 1 cam close with an invitation to

ministrators for further information. This

0 -
ce of potential participants.

the above, those schoolS that the test,

-administrators believe would be the most likely prospects should be.
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\ '

..-shtfuld also wad

'par tigipat on.

WheneVer possible,;personal contact

e since it. tends o provide the final impetus for.

funCtion 3: -Iderrti,Participating Ins4tutions. Ideitifying

, .

jthe-Schools thai'41,1I'particiOUte Should be done formally, especiaky,--

since req eStS for the necessary printed test material0 is One at
_

fimeiSoorces of confusion can be eliMihated by providing

- .

intere ted.institUtions with a standardized req est-form when they-are

.

solicited hy letter._ T requestform would no

`commitment by the 4chools returning it ,. ,hut also.
4

only repreSent a 'Y
r

s ould -contain an

area for indicatingthe needed amount Of test booklet answer sheets,

and teachers manuals. In addition; a clOsing date fo requests ,should

be established that allots adequate,, time for'hoth the'r- urn of, the
o

4 . '.

request form and the distribution of the printed tiaterials. All

-

requests should be returned to the parWresponsible.for materials

distribution.

Stage II: Implemeqtation of Logistical System

0 '

Functili Implement Materials DistribUtion System. 41equests
0

for the printed test materials should be processed as.soon

,

.after they are received. Any special ins'tructions'forthe upco

as possible

ing

administration of the. test should' be printed and included. with the

teachers manual.

Function 5: Verify Proctoring Procedures,_:Approximately two

weeks before the broadcast of the test, a telephone chec should be

vt>
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made with each partiCipating school to nsuie that the printed

materials have been received and to sns er any questions about

proctoring procedures. If circumstances and resourdes,permit,
.

there could be much benefit derived from a workshop held in each

school by the-test administrators for the classroom teitchers that

will be,participating. This personal contact should insure that'

these teachers understand-their role in the administration of the

test and would provide an opportunity to encourage.thiir enthusiasm:-

and Constructive criticism.

Function 6:' Present Test; Responsibility forlthiS function

rests with the broadcasting station and the clasirdom teachers

proctoring the test. It is vital to the success of the test admini::-

stration that any probleMs p elevision reception in the classroom of

the participating school be identified and eliminateq before the

broadcast. Classroom teachers must be made aware of their role in

reporting any difficulties in' this area and school administrators

should insure that these difficulties are resolved.

Function 7: Collect -Test Materials. In the printed special

instructions distributed with the teachers manuals, there-should be

a description of the procedures to be followed in labeling and

returning the completed answer sheets and the other printed items..,'

In most circUmstances, they can-be mailed back to the party rest:ion-

sible for their distribution. As part of these instructions, a'

closing date should be provided for the return of these materials and

their prompt return should be encouraged.
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Stage IiI: 'Evaluation of Testiai-Prosedures
.- ---_,,

.

Function 8: Acquire Test Results. Inthe case of a large-.-

stale administration, such -as in this SUIdy;'proVisione-should:be

made in'advance, or.the machine scoring of the answer sheeti, With
A t

the neCessarylurrangealentsMade, the test results can be acquired

qui kly and easil

Function 9: 1:)atributeIest Results with'Interpretations.

1

Participating school, ld.be provided with the scores, of their own'

students that took the tet with the appropriate interpretations.* The
o

distribution of these interpretedtest results -should be done with
'' --

discretion and confidentiality. It cannot be,overemphaiized that the

test participants must Understand what the results mean and hol4 these

results_can'be properly aPplie

4 A \
Eunction 10: Evaluate Test Administration: ,A writte0 u ey,

similar to the one developed for this-administration of the Television

TeSt of Science Processes, is a worthy tool
.

foethe assessment of

the overall administration. The high return rate of the TTSP

questionnaire demonstrates the positIveOsponse toward this'device,

by teachers and administrators alike. The multiple-choice questions

can provide revealing statistical data and, by encouraging the

, 'additional written responses, fUrther insight is gained into the

classroom. administration ofthe test. The resulti ofthis survey can

,

.:provide the necessary feedbaCk-forthe improvement of both the test

d the processes involved, in its administratiop,-
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commendations for Further StUdy
,.,

Based on the results; and the conclusions of this study, he

following areas for further study and consideration are suggeSted

1. 'further impleMentations of theiodel should bt

performed in the,'administration of visual tests over

brOadcast television. This "will serve to further.
A

valiciatend improve the model. In particular,, the 4

model should be impletented in the future administra-
.

. .1
tions of the Television Test of Stience processes,

since it was developed for thiSpurpose.

2. The television Test of Science Processes should he

readminiStered td the student population who were.

evaluated by it during' the coUrsf...this s4dy.

This would provide Valuable comparative data both on

student performance and on therecommended suggestions

.for the model's refinement.

Aesearch,needsto be done on what'are theibede method's

to imprdve the,affectiVe responses'a the.clas room

teachers who proctor the TTSP. Preliminary effo
.

should involve the revision and eipansion of the

- Ad Teacher s,Manual and, if possible, the implementation'
'

4 '
k

of-in-Tett-vice Workshops for these teachers in the schools

that are participatinvin tutuit'administrations.
. ;.

4

6 9-
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4. Much study needs to .be done on what is necessary to

optimize the reception of television in classrooms.

As this study has pointed out, too often the classroom

television monitor is the limiting factor in this-

reception. The causes of poor classroom reception, be

they human, mechanical, or electronic, need to be

identified and solutions need to be proposed, imple=

mented, and evaluated in order to correct this

lingering problem.

5. Whether or not there is a significant difference in

taking the TTSP in color or monochrome needs to be

investigated. Question 3 of the survey showed that 90

percentsof the classroom television monitors were

monochrome, while the test was tecorded in color. There

may be no differences since the test was designed with

the knowledge that some ;groups would be viewing it,in

monochrome, but the size of this group demands that

statistical,tests be made. to Insure that there is no

significant difference in the group means.

,6. Further research and.development should he done in the

general field of,visual testing, and in particular,in
7

the 4se of broadcast television as n delivery means

for this type of test. Tfie results of this study have

demonstrated that this technique is a promising too). of

educational evaluation.

.4,
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DO NOT URN THE PAGE UNTIL THE TgAcHER7Ttrts-ro6:11 DO SO

TELEVISION/ TEST

of

SCIENCE PROCESSES

INTRODUGtioN

This test IS different than many of the tests you take.. It will involve
what you see on the teleyiSion screen. 'Choose your answers from'among.4:,
the choices given in this booklet. Mark your choice on the spedill
answer sheet.

*

elow are two practice questions/. These will help you ro understand
hat you are to do. Wait for the television introduction before you

begin.

1Q9. Here are 5 pieces-of paper.
bliick and square?

A. 1

B. 2

C. 3

D. 4

E. 5

.

Which piece of paper is both

110. Here is a baseball on a sloping board. When the .,ball is

released, what direction will the ball go?

A. up the board
B. down the board ,
C. stay where it is eleased
D. will rise in the air

both A and B (me ning both up and down the board)

DO NOT TURN:THE PAGE NTIL THE TEACHER TELLS YOU'TO DO SO
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1. This is'a picture of 5 pieces of paper. Which siatement-identifies-4
all the differences?

A. '4 is a different color
B. 2 is smaller
C. 2 is smaller than all.the others and 4 is a different

color
D. I, 3, 4,. and Care the same size
E. 4 and '2 are different from each other

2. This is a picture_of 8 pieces of paper. If you group them by shape,
what is the smallest number of grodps you can make?

A. 1

B. 2

C., 3

D. 4-

E. 5

3. Here,are 7 toy airplanes, Airplanes 1, 2, 4, and 6 make up a
special group. What does this group include?

A. The planes that are modern jets le

B. The planes that are not black and are modern jets
C. The planes that are black
D. The planes that are not black
E. The planes that are gray and white old-time 2-wing

airplanes

4. This is a picture of pieces Of paper which were left in the sun
for different numbers of days. Which is the only thing you can
say for sure, based on_what you see in the picture?

A. Sample I faded more-than sample 2
B. All paper will continnn to fade forever the longer they

are left in the sun ao

C. Any paper left in the sun will fade
D. Both samples.faded more by day 5 than it had by day 2
E. Paper will fade in the sun, but cloth will'nOt

5. This is a picture of 5 things. .Which of them has volume?

A. 1

B. ,2

C. 3

\4
5
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6. There are two pots of water on a stove. Which choice is the

best way of telling how they are different?

A. The watef-is.boiling in pot B
B. The gas in on in pot B
C. The water gets hot when the gas is on
.D. The water i4 not boiling in pot
E. The water is boiling'inpcit $, but it is not

baling in pot A-

7. Here are 5 objects. Which of them is NOT in the same state of
matter (solid, liquid, ges) as all the others?

A. The pencil,
B. The, eater

c. The toy whistle.
D. The ball
E. The beads

This' picture has 4 parts.. Each part shows a, ompass, a. bar .

magnet and a'curved magnet. In which two Parts are three
things arranged ln the same way?

A. .1 and 1

B. 2 and 4
C. 1 and :4

D. 2 and :.1

E. 1 end.?

9. Here ere 5 objects. Which objectSOuleserve as paper weights?

A. 1, 3, 4 add 5
B. 3 and 4
C: '1, 2 and 5
D. 2 and ,5

E. 2, 4, and 5

n.

10. Here are 6 objects, Which'objects cen be used for carrying water?

A. 1, 2,

B.' 1, 2,

C. 1, 2,

D. 1, 2,

E. 1, 2,

3, 4 and 6
3, and 6
3, 4 and S
5 and 6
3 and 5

11. Here are 10 marbles and 5 Other objects; Which objects can be
used to carry all 10'marbiesat the same time?-

A. i, 3 and 5
E. 1 and 5

77



C. , '3 and 4

D. ,=.2 and 3

E. , 3, 4.and 5

p
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12. Which ,t mperature reading is. 25 degrees lower than 15° Fahrenheit?

A. 40° Fahrenheit
B. 15° Fahrenheit.
C. - 25° Fahrenheit
D. 0° Fahrenheit
E. 40! Fahrenheit

13, ,This is chart of information about 5 planets. Which of these
planets as Ihe longest' year?

A," upiter
B., S turn'
C. Mrs

.-D. Me cury
E. Ur nus

14. Look at the chart again., Which 2 planets have about the same
length of day?

A. Jupiter and Saturn
B. Mars and Jupiter
C. Mars and Uranus
D. Mercury and Uranus
E. No two

15. _This is a graph of the boiling temperatures of d6 different liquids.
Which liquid has the lowest boiling temperature?

A. Liquid 1
B. Liquid 2

C. Liquid 3
n. Liquid 5
E. Liquid 6

16. Look at the graph again. Which liquids have the same boiling
tempera {axe?

A. 4 and 6
B. 3 ando4
C. 1 and 5
D. 1 and 2
E. '3 and 5

78
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11. Here is a ball.- Whidh of these would be best for-measUring the
.-4istance around .

A. tapelneaSure
B. Meier stick;
C. Yard stick

1 -foot ruler

E, 6 -inch ruler,/
fl

-t

18. Here are 2 clocks. En picture A, if is 3:46 in the afternoon.
In picture B it is 6:10 that evening. How much later was
picture B taken?

A. 2 hours and 30 minutes
B. 6 hours and 10 minutes
C. 3'hours and 40 minutes
D. 9 hours and -50 minutes
E. 9.hours and 30 minutes

1T. Which unit is used in expressing area?

A. Inch

B."' Cubic centimeter
C. Yard
D. Square yard
E. Meter

20. Which unit is used in measuring weight ?.

A. Gram
B. Kilometer
C. Cubic centimeter
D. . Centimeter

1 E. Meter -

79
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TELEVISION TEST

SC(ENC PROCESSES
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21. This is a picture of ,a box with its meaSurements shbvin on it.
What is the area of.tks...E.op of tile box?

,A. 20 square inches
B. 300 square:inches%
C. 35 cubic inches'

,D. 160. Square inches
E. 35 5square- inches

22. This is a marble and sruler.. If thfr marble rolls from point A
to point in 2 secondsat a steady' speed;.how fast is it going?

A. 12 inbhes per 2 seconds
B. inches per second
C. 2 feet per. second
D. 1/2,foot,per-second
E., foot per Second

23. This s a picture 9f a box'and 5 drawings.
dracang of the box?

el
B. 2

'74

C. 3.,

DI. 4

E. 5

o-
r. 24. Which unit is used in measuring .1gngth?-

>)k: Centimeter
-Gram.",

C. Square yard
D. -Acre
E. _QUart

Which s the best

25. This is a rtiSp;, Hoir,far is it from gerth Town to Birch Falls?

A. 9 miles,

B.''18 mi es
C. 4 1/ miles
D. 27 miles
E. 6 '3/4 miles

26. 'Look at the map. again. IfIlyat were using the same scalp to draw
another map; how far apart wthdd youpla6e two towns which are 5
miles frog' each other?

; 8 I,

r.

to.t



A. 110 inches
B. 2/5 inches

-5 inched
D. 15 inches
E. 1 foot ,

27. - In which pair are-,the units

A. Pound and kilomeier
B. Yard meter'
C. Meter add
D. Gram and liter,
E. Centimeter and-foo

cloSest in size?

.
28. These are two ice qubE trays. One is filled with 1:reryhot water

and one with cold water.' Many people, say: "HOT WATER MAKES -;ICE

/CUBES QUICKER TH101. COLDWATER," Plan an experiment td teat this.
Which choice would bethe best statement for helping yoti?

ry

A. The hotter the water you start with, the faSter it' -

will-iireeze into,ice tithes.
. .

..

B. Hot water freezes into ,ice cubes fasted .

C. Hot waterfreezeS,at highettemperaturts than cold _.

water. ,
. .

e.,

D. Hot waar freezes into ice cubes faster becauSe it'
turns 8n the refrigerator.

E. Hot water makes steam steam keeps The refrigerator
going.

29. If you want to test. the statement: "H6TWATERMAKESICE CUBES
QUICKER THAN COLD WATER," which factor is the'only-one you/
should allowto change during the experiment?.

, e

A._, The temperature of the water you use
B. The amount of water in each tray.
C. The position of the trays in the freeer !
D: The-refrigerator in which you put, the trays
E. The kind of trays you use ,

This.is a'graph,of.the results of an experiment. 200, seeds

that were 10 years old ltd 200 new seeds were planted in
good soiLand watered each day:

100 old seeds Were
100 old seeds were
100 new seeds were-
100 new seeds were

/

put in a
put' in a

put in a
put in a

8 2

cool Place
warm-place
cool place
warm place
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Five things which may affect the growth of the heeds are:
water, heat, soil, age, ond light. Which of these were
tested? ,

"A.

B.

C.

D.

E.

Heat and age only
Soil, heat and light only
Heat, soil, age and light\only
Water and soil only
Water and age only

LoOk at the graph 4gain. Here are dome
the graph:

1. 182 seeds.aptsouted

2. 200seedswere 10 years old
3. 200 seeds were new
4. 200 seeds were.kept warm
5. 200 seeds were kept cool

things you Fan see on

Which one happened because of all the others?

A. 1

B. 2

C. 3

D. 4

E. 5

32. Here are 5 containers which will be left put in a_thunder storm.
Which is the best container to use\to find out flow many inches
of rain will fall ?,

.

A.' 1
B. 2'

C. 3

D. 4

E. 5

33. Here are 4 screws and 4 magnets. Which statement CANNOT be
made just fr looking at the picture?

1 .

and 3 hate big iheads 1.

and 3 are stickihg to-their magnets
s are made from a metal which is not

- ,

rews with big headslin this picture are
o their magnets ,!

I

nd liareinot sticking to.their'agnets

A. Screws 2
B. Screws 2
C. Sorr scr

mathetic
P. All the s

' sticking
Ee Screws 1

ti
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34. Here is some String. The manufacturer claim- it will hold'at
least 100 lba. What is the best way to ch this?

.A. Hang a w of 75 pounds on th string, and
ti pep adding pound weights unt 1 it breaks.

B. Hang a00-pound weight on the trinvand see if it
.breaks..

C. Let two 100-pound boy pu on.each end of.a piece
td-the strink and see0if it breaks.

D. Hang IX pound's oft thq string and see if it.breaks.
E. DPuble the string andlhang 50 pound from it And

aee if it breaks.

AP.

35. This is a Chart of the change in length of a metal bar as.it is
heated. What is its length at 40° C.?

I
A. 101 centimeters
B. 101.5 centimeters
C. 102 centimeters.
D. 102.5 centimeters

. \E103 centimeters

36. book at the chart again. What will the length of the bar probably
be at 100° C.?

A. 103.5 centimeters
B. .104 centimeters

104:5 centimeters
D. 105 centimeters
iE. 105.5 centimeters

5.

37. What is the' st way to check the answeretp the last, two
questions?

41
A. Measure the bar at 100° C.and then graph all the

numbers to check your answers.
B. 'Measure the bar at 160° C. and then make a graph of

all the numbers to.check your answers..
C. Put all, your answers on thd chart and see if they

look correct. '

M mire the bar at least 5 times at other temperatures
d compare what yomkfild with yodr answers.

E. asdre the bar at 40 °.:C, and at 100°, C. `and compare
at you find with y-ur answers.*

8. These are1 pictures of a,ba teryi, a bulb, a switch, and some
Whigith the only thing you can be sure is different

between ,the pictures? ..., .

quo 4
r
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A. The bulb was replaced for picture 2.
B. The wires were tightened for picture 2.
C. The bulb was screwed in for picture 2.
D: The battery was electrically recharged for picture 2.
E. Electricity is flowing through the bulb in picture 2.

39. If you want to prdVe that "'NOT ALL THINGS GET BIGGER AS YOU HEAT
THEM," what would you need to do?

;..

A. Find One thing that does not get bigger when it,is
heated. '

. B. Findall the things that do not get bigger when
they are heated.

C. Find one thing that getbbigget when it ip heated.
Find all the things that get bigger when they are
heated.

E. Find all the things that do not change size when they
are heated.

4

"Or. If You want to make this statement: "THE COLDER A CITY IS, THE
MORE SNOW IT HAS," what do'you need to know about some cities?

4.

e

A.
'

The average temperature of each city and the number
of snow plows each has

B. Tiie number of days. school was closed in each city
becauseof snow

'C. The average temperature and precipitation of each
city

D. The-averagebtemperature and average snowfall of each

E:NThe average number of times it snows in each city
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TV TEST OF SCIENCE PROCESSES

TEACHER'S TEST MANUAL

Introduction

This test is a modification of Dr. Robert Sher Tannenbaum's
Test of Science Processes. It has beenadapted for television
presentationfor the intermediate grades in an effort to asset's the

) . scientific skills and abilities that are emphasized in. many Of the

modern science proglems. . Tahnenbaum defines processes and the
function of 'the item. as

"Processes" are w s of doing things. For example{ scientists

have to be able to lo. at .things very carefully And tell what they

nee, Scientisti' hair to be able to measure,and use numbers. And,

scientists have to able to plan and understand.experiments. This

is a test of 1 students can do'some of the things scientists
have to do. It is NOT a test of how many4acts they know about science.

80

All sufficient time before the scheduled TV presentation to
prepare th- students for the TV test. Following the introduction to
Part I of the test,.there will be two practice questrans to show youi
students the to format followed immediately by the test questions.

Be sure yourstude s have the necessary materials prior to the TV..
presentation.. They s ld have a pencil,-a piece-ofkscratch paper for

doing any computations, a nswer sheet, and a test booklet.'
Additional pencils and scrat paper should be accessible to the

students. DO NOT allow the'stu ents to open the test booklet prior to

the TV'Presentation. DO NOT "prise" the students in any way through
your, knowledge of the test questions as this will negate the tett

results. To help you regulate the-time and reduce the chance. f a
period of inactivity prior to the TV presentation, you an'haye
students fill tn.the necessary student identi ation information on
the answer sheet until the presentation begin and complete the

information after the presentation.

TV Presentation

1

InfOrmation regarding the time of the TV presentation of th
Television Test of Science Processes will be given to you by yo r

schOoldistrict. presentatioh will consist of two 30-minute

programs given one wee Opt. Part-I,will include two practice

.8 7
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questions and questions assessing the processes of classifying,
Observing, comparing, and quantifying. Part II will not repeat any
-of the practice questions, dr directions, but will include questions
-assessing-the-:processes Of measuring, inferring, experimenting and
Predicting. The program* will present a14 the information
for the questions, indluding the visual presentation as well, the
audio presentation of the narration giventin the test booklet.

Test Booklet

Inform students that( they shouldnotwrite in the test'booklets.'
The test booldets contain the test questions and answer choices that
are contained in the narration of the TV presentatiOn.. Illibile*there is
no visual information on which to base answers, it is imperative that
the students should not review any of the test questionspiior to the
formal 0 esentation. This additional "cue" facter could inyalldate
the test esUlts by introducing a reactive effect of interaction
effect. _,

Answer Sheet

Tee answer
Instruct the st
following diagr
Answer-spaces
common mistake
use of this ty e

Be sur
question and
student, shou
completely. if

the teacher ill

(DIAGRAM 0

a

hee that is 'supplied is a machine- scored type.
dents in the correct-way to mark answers.. The -

m.shows the correct way to fill,out the name blbck
14, 19 and 20 are done incorrectly as an example o

often encountered with those not instructed inthe
of answer gheet.

telkyour students to choOse only ond'answer for,each
fill in the answer space with dark"markae If a -

hange an answer, remind hid to erase his first mark
he breaks a pencil, he is. to hold up hi$ hand and
g e him a new one immediately.,

ANSWER SHEET PRE SENTED)

.

Procedure

le answer sheen for the two TV programs. Besing
nOmber of identify theatudenta.--,--

and test booklets after each presentation
until they are requested.

"The e will be(a sing
sure to uae a studeOtjde
Cbllect the ,answer sheets
and store ina safe place

88
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APPENDIX C

LETTER FROM WILLIAM M., BAENHART, AEBC;-TO
SUPERINTENDENTS, 'MEMBER DISTRICTS OF AEBC, AND
AEBC DISTRICT-,DESIGNATES, DATED AUGUST 14, 1975
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William M. Barnhart
Executive Secretary

ALLEGHENY
EDUCATIONAL
BROADCAST
COUNCIL, INC .

,Dhte: August 14, 1975

I

To: SuperinEendents, Member-District's of AEBC
AEBC District Designates,

From: William M. Barnhart

The Allegheny Educational Broadcast Council is consistently seeking new

ways of incorporating television into the total, instructional system and ,

gathering evidence to determine its-appropriate use in the classroom.
An opportunity is now available to experiment through television, that

we have not yet attempted, launching us on a long-range evaluation of

the effectiveness of television as an instructional resource in our

schools.

During the past, ew years, the Department of 14ucation(PDE) has
sponsored a concentrated thrust to use instructional television to
assist elementary school teachers in the AeaChing of science. The

materials and related television programa associated with this thrust;

entitled SCIENCE FOR THE SEVENTIES (SFTS), are part of a comprehensive
effort to.assist school districts and individual teachers to ifiptoVe

.their science instructional programs.°, These - materials are designed to.9

help teachers make a transition to a contemporary science inatructional

program or, if they are already involved in a modern prdgram, to help

them with instructional strategies and procedures that will increase

their teaching effectivenessr'

83'

444 E. College Avefiue
State College, PA
(814) 865 -3467

A.Teat of Science Processes for whith reliability and validity has been

establihed, and which can be administered through television, has been

.developed by the SFTS staff. This test is designed to be administered

'et about the fifth grade level in two half-hour elevision segments.

Ail' instructions, given during he television broadcasts. ,The

person monitoring'the test need.on y'distriBuie test booklet, a

answer sheet,"and a i2 penci1,4to t e students, urn on the telev sion,

s4eryise the group or a half hour, and then co lect the materia s for

both half-hour 'segme is of the test.

The test is,schedulec to be broadcasttw Ce durin the week of

September 15, 'as follpws:

90
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Part I - 9:30 a.m., September 16
Part II - 9:30 a.m., September 17

Part I .= 2:00 p.m., Septembee 18
Part II - 2:00 p.m., September 19

If you wish to videotape the test an4 offer it another time, yd.' are
welcome, to do so.

'We perceive that this test offeis us the opportunity to accomplish a
number of things: (1) We can explore the feasibility of testing a large
number of students over'a large geographicarea through televisitlp:
(2) It provides an opportunity to gather some baseline dataon how
students are performing in this particular area of science i14ag,
early in the SFTS program.. This data can be compared with data
gathered in \future years to determine if growth is taking place.
(3) Data can be forwarded to you relative to the perforMance of yogi-

_J.. school district. 0-

.

Of, course_ test scores must be handled very confidentially. There-.
fOte, all'scOtes would remain anonymous in the final report:- However,
if a school district -.wants the composite scores and the general test
,norms, this information woad be provided upon request,by the."
Superintendent.

If you are interested in 'participating, please determine the number:
fifth-v.grade students who will take the test and notify Bill-Williams of
this number. by SEPTEMBER 8. The,approptiate number. -of --test booklets and-
answer sheets will be forwarded to you. Upon completion of the test,
return the booklets and answer sheets to AEBC.

If you wish to participate in ,the testing. program-but are unable to-
meet the scheduled broadcast of the test, AEBC will accept tests for
scoring until November 15r..

Further. questions'about SCIENCE 'FOR THE SEVENTIES and the Test of Science
Processes will be answered at the AEBC-Utilkiation Conference on
August 26, or you may contact Bill Williams at the AEBC. office. a)

WMB/MMS
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APPENDIX D

LETTER ;TTER FROM DAVID TORRENCE, TEST DEVELOPER
TELEVISION TEST OF SCIENCE PROCESSES TO AREA
TEST COORDINATORS, DATED DECEMBER 15, 075
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THE PENNSYLVANIA STATEMIVERSITY

Univerpity Park, Pennsylvania 16802

COLLEGE OF EDUCATION
Division oflicademic

h Curriculum and
k Instruction

Dear

.4
Recently you exposed-your 5th'grade students,; the Science for,

the Seventies' Television Test of Science Processes;. Weliavetahu-7-
Iated the norms for an extensive sample (in excess of 4,000)4hiqughOut
the State. In an effort to aid you in makingsppropriate'inrerDretat1on
and in aiding us to provide'appropriater credit and. to proVide:you
additional interpretive bervice,,"I would aPpreciateAtourhelp.,ip
amassing additional Information., , " '-

-/
Miuld you ple#se Priftide me with a briefAoneJOi;twnparagraptit

4

description of your school district. Please inCludi:a.staietent:of 1 .

whether you. have groupO'heterogeneously, or homOgeneOUgly,Y94174
describe your district as predominantly ..4Aral, sub400not%iltpaa,;4
you ascribe to a modern science 'approach` as Oppopeit:tO ak.tsraditiOnal

approach; and any specialoharacteristi4S of; our:diStrict"

86

December .15

be noted. This information %Null be mutually haseticial:,''

I h e'to finalize the test-norms AoCument uponeeeiptOVtbese,
.*- descriptions from the.Vlrious sChb-ols,:and will Sendjt*Ore.esUlta'
, 4 .

shortly. Alst,/ I will avail myself to you 4intt. your colleagaS Olivany.,
manner relative to the'teq and its inteipratation.-.Your cdoAeration
in the an4pavqf.is greatly appreciated.

Tdi(njf'

cc:1 Boblill
' Bill, Wiallams

ul 144,11.iver

a

0

I

Sing rely,

R. Torrence.
tcsf Developer
Televisi* Test of
Science Processes.

AIR

0



.10

THE PENNSYLVANIA STATE UNIVERSITY,

University Park, Pennsylvania 16802

COLLEGE OF EDUCATION
Division of Academic
Curriculum and .

Instruction

EnclosedAs the computer print-out of.your district's scores on
.the. Television TestIof Science Processes and a stiMpary of the Norming
Data.' I hope tbib'informtion is beneficial to your total testing

program,.

I would like to thank you for participating in:this worth-
while televisiofi resource, A goa,ofSckence for the Seventies
18 to proVide a wide'v4Oety of resources and techniques to

instructors'throughoutlbe-State. We believe that the Television Test '
of Science ProceSSesis just one of the ways we'can be of service to

,

Pennsylvania's educators.
.

As aresult of the teacher's survey which accompanied the
i,

;.Television -Test of Science Processes, a great deal of inciting

information was amassed. I:mouldjike to address several comments
which" were repetitive among :the teacher's remarks.

. ,

0

One comment that was expressed several times was that the test
material seethed too difficult for fifth, grade students-at the
heginning.of the ichOol year: A study conducted earlier in 1975
9suggests,that the teachers' concerns are somewhat justified. While

the present test results are valid, the study found a significant
difference between. the` means of an experimental 5th grade groupwho
-630k thetest as the end of/the fifth'grade'experience (April) and

,..

the means of the norming 5th grade group. who took the testat the
beginning of the fifth grade experience (September)C. I

1

. -.
0WhiIesalternate.hypOtheses may explain this, la plausible

hypothesis istharsignificant changes in s udentsl performante'ind

protegs" abilities, either learned or develo4d,take place as a eSUlt-
of.the 5th grade experience This, information mayhelp to establish an

Jr



' . optimum time for a testing, pr'ogram based on local needs. Any

compariaon:tO this data to subbequent testing most be made in the

same time frame. If your district has special needs relativg 'to

,Trogram timing, we' wouldwelcome your suggestions.

88

A second comment Whichwas expressed by several .teachers dealt

with the.readability of the 'question content, First was the

sug estion that all:answers'be read-aloud for.non=readers, and second

wa that'Some aftSilers and.diqtracters.were not-comprehended by, fifth

ders. .0444study foundthat narrating the answers proved-more

nfusingthan not narrating the anstOrs.: For:this reason, the

erbaltOntept was designed to be at the Tow third-grade level., The

'question. 'content syntactically was.found to be-at the high second -grade

readingoleVelne aspect of testis that is difficult to control and

appears.to bp a reading problem-in staieareas is that Of cultural bias.'

Question:1 for example; shows an array ofObjects which include the

"Object" struck in a haddinton game,, In several districts it was

easily identified as a "shuttlecock." In many areas; it was recog-

.Iiized as a "badtilittep birdie,`" while inOany other areas, it.WaS

unrecognizable as any object within the student!s*cperiende. 11 test-

.
developersate faced with this:problem. It is not a readingproh in

the'pure sense but its recognition is highly correlated with reading

abilityt The-point-hiserialcorrelatfon-df this item,Jor examples

suggests thdt this doesn't-threaten the validity of the test results,

although .as a teacher' I can empathize, with the teachers
,

concerns.

0
Nv

till another area of some concern is one over which we have no

control. 4This concern fs'the viewing clarity and.. size Of the.television-

image. Let me%asSure you that,all the -items were engineered to maximize

the video signal. The tapes used for the production were of broadcast

quality and designed for optimum viewing eransmission.- Several

'6omments'concerned dlstortion vIgnetting (the truncating of the visual),

size, etc. These problems rest at the`receiVer and not faith the

transm sion. As this is:a "television first" for many areas, these

problem s ould he adiressed to the media services of the diStrict.,

As future televised resources become more numerous, teachers should

worktlosely with their media coordinators to maximize this valuab e

aide- Any help I can offer to this end, I will gladly extend.

Overall, the test was well received as indicated.by the s rvey.

The information can be used -With confidence. , Additional data

concerning the test will be discussed with interested partie to the

'extent.confidential ty permits. 1, again, thank you for participating,

-in this efflirt, and hope to offer oucontinuedisevice in thiS

cc,: Bok Hill
Bill Williams
Paul W- Welliver

95

Sincerely,

David R. Torrence
Test Coordinator


